Abstract. Transportation of H20 associated with subduction of the Pacific plate beneath the northeast Japan arc is modeled to predict distribution of aqueous solution and melt, and the consequent P-wave velocity structure. The observed velocity structure coincides well with the model for equilibrium transport of H20: most of H20 subducted is brought down to 150-200 km depth along the slab, then the aqueous fluid generated ascends to initiate melting, which explains the low velocity regions (-•6% reduction) observed beneath the backarc, rather than beneath the volcanic front. If equilibrium transport of H20 occurs, initiation of melting beneath the backarc with deep subduction of H20 is likely to be the case also for other subduction zones with slabs older than several tens of m.y., cold enough to stabilize serpentine to a great depth.
Introduction
Transportation of H20 in subduction zones is key to understanding the origin of arc magmatism. A series of fluid processes are thought to occur associated with subduction of a H20-bearing plate: generation and migration of aqueous fluid, and its reaction with the convecting mantle wedge above the slab, involving melting (e.g., [Tatsumi, 1989; Peacock, 1990 From 150 to 200 km depths, serpentine and chlorite break down to form a vertical column through which H•O is transported upwards by an aqueous solution. When the aqueous solution reaches a depth of •-80 km, the temperature of the system exceeds the practical solidus temperature to cause significant melting. The P-T condition is close to the cusp of the H20-undersaturated solidus around 2.5 GPa [Iwamori, 1998] . In this equilibrium model, therefore, the arc magmatism is initiated in the backarc region, rather than directly beneath the volcanic front as has been proposed in the previous studies [Tatsumi, 1989 
Comparison and Discussion
These predicted models are compared with P-wave tomographic images [Zhao et al., 1992] (Fig.2) . A large number (Fig.lc) , rather than the disequilibrium model (Fig.ld) . In the previous studies, melting has been modeled to occur by nearly straight ascent of aqueous fluids or partially molten diapirs from the slab beneath the volcanic front [Tatsumi et al., 1983; Sakuyama, 1983; Kushiro, 1987; Tatsumi, 1989; Schmidt and Poll, 1998 ], or by lateral transport of fluids from the slab to the region beneath the volcanic front [Davies and Stevenson, 1992] . In these cases the seismic velocity structure similar to Fig.ld is expected, which is, however, not the case beneath the NE Japan arc.
Even in the equilibrium model, a small amount of H20 is supplied to the forearc and volcanic front when the serpenfinite layer just above the slab thickens to reach the core part of the mantle wedge of above 600 øC. Amphibole also releases H20 if pressure exceeds 2.5 GPa, which has been argued to be important for formation of a volcanic front [ Tatsumi, 1989; Davies and Stevenson, 1992] . However, the amount of H20 expelled through these mechanisms is much smaller than that carried down along the subducting slab. Although this small amount of H20 cannot contribute much to melting beneath the volcanic front, the fluids may transport key'materials, such as U-Th series nuclides that characterize subduction zone magmas. In this case, the circulation time of fluids inferred from these isotopes (e.g., [Hawkesworth, 1997]) may not represent the time required for transportation of majority of H20, but does correspond to the shortcut [Iwamori, 1998 ]. 
